where the shape functions N,(x) are the well known Hermitian polynomials.
Constitutive Material Law
In this investigation,alllaminated composites are considered as orthotropic materials. Also, considering a state of plane stress and eliminating ezz from the stress-strainrelationship,the reduced material coefficients are expressed as Qu' Since in laminated composites each ply may have differentorientation, the stresses are expressed in terms of an arbitrary angle 9 and the transformed stress-strainrelationship takes the form of 11 
This leads to the following bending-stiffness matrix: 
The minimization of Eq. (21) results in the element stiffness matrix for the 16-dof laminated beam element:
where bo is the width of the beam, e_ is the length of the beam element, and [Dc] is the equivalent bending-stiffness matrix.
Element Mass Matrix
The kinetic energy for this 16-dof beam element is 
The mass matrix coefficients are obtained as follows
_,+
4OF It 
where,
T is the total kinetic energy defined by Eq. (23) /4 is the total strain energy defined by Eq. (21) )2 is the potential of the applied loads 
Stochastic

Eigenvalue Analysis
The stochastic eigenvalues problem is expressed as ==(u1,*,2,..,*,. )
The eigenvalues and eigenvectors are also affected by uncertainties in the ply angles. The perturbed eigenvaIues and eigenvectors are expressed in terms =(.,,,,, ..... ,,.) O{, N _=(,,,, 
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